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In this paper, we explore the potential beneﬁts of implementing environmental and sustainability rating systems (ESRS) in industrial
sectors other than the building industry. The increasing demand for natural resource exploration and exploitation has generated greater
attention to the impact of such activity on both the organization and its stakeholders. One solution to mitigate the negative impacts is to
regulate it through government agencies and legal requirements. While providing general guidelines, these processes often provide little
practical help for ﬁrms to address triple bottom line goals in sustainability (i.e. social, economic, environment). More recently, a variety
of environmental and sustainability rating tools have been developed to assist ﬁrms in making decisions that best ﬁt these goals. While
readily used and championed by the building industry, these rating tools have yet to be adopted by adjacent industries like mining,
energy, oil & gas, and heavy industrial. This paper outlines potential beneﬁts that these industries could realize in choosing to use such
tools for the assessment of sustainability performance.
 2014 The Gulf Organisation for Research and Development. Production and hosting by Elsevier B.V. All rights reserved.
Keywords: Sustainability assessment; Rating systems; Sustainable development; Energy consumption; Continual performance improvement (CPI)1. Measuring sustainability and sustainability rating systems
The balance of people, planet, and proﬁt, otherwise
known as the triple bottom line, is part of the ultimate
goals of sustainable development and its stakeholders.http://dx.doi.org/10.1016/j.ijsbe.2014.12.003
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Peer review under responsibility of The Gulf Organisation for Research
and Development.Sustainability, deﬁned as meeting the current needs of the
present without aﬀecting those of the future, is normally
implemented in a project or organization through strate-
gies that meet or accomplish the stakeholders’ vision and
expectations in this matter. Sustainability goals and objec-
tives are expected to be met with an eﬀective engagement of
stakeholders with progress measured through the use of
some form of an assessment tool. However, sustainability
assessments must ﬁrst answer two questions before select-
ing the appropriate tool. First, determining what should
be measured must be decided. This could be partially
answered by understanding the origins, fundamentals andduction and hosting by Elsevier B.V. All rights reserved.
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measure the set of criteria must be addressed. Measure-
ments can range from objective and quantitative to more
subjective or qualitative metrics. This may partially explain
the slow evolution of certain areas in sustainability report-
ing. Answering such simple stated questions becomes more
challenging when considering that there is still no agree-
ment among stakeholders on which elements are to be con-
sidered as part of the triple bottom line. Additionally,
conceptual areas such as the origins, fundamentals, princi-
ples, criterion selection and measurement processes, are
still evolving and undergoing debate demonstrating the
infancy stage in which sustainable development currently
exists.
Although there is no common agreement around some
aspects of sustainability, there is certainty in the need for
the development and implementation of tools to measure
the progress made towards its goal(s). Sustainability assess-
ments then become instruments to determine the degree of
success for the implementation of macro-level policies,
plans, and programs (PPP) at organizational and project
level(s). Moreover, the assessment process implies the exis-
tence of approaches, models, appraisals, instruments, pro-
cesses, strategies, and methodologies to measure
performance with pre-established standards, guidelines, fac-
tors, or other criteria (Poveda and Lipsett, 2011a). Due to
not only the vast and diverse number and ongoing evolution
of existing tools but also the continuous development of
others to meet stakeholders’ vision of sustainability, it is
challenging to ﬁnd a sole document incorporating all of
them. Nevertheless, the literature oﬀers reviews, state-of-
the-art, overviews, classiﬁcations, descriptions, and com-
parisons (Ekins and Vanner, 2007; Ness et al., 2007;
Haapio and Viitaniemi, 2008; Poveda and Lipsett, 2011a;
Shen et al., 2011; Singh et al., 2012).
Among the diﬀerent tools for sustainability assessments,
indicators and composite indices are recognized as power-
ful decision-making and reporting tools (Singh et al., 2012).
Moreover, Ness et al. (2007) refer to those indicators and
indices continuously measured and calculated as tools for
tracking of longer-term sustainability trends from a retro-
spective point of view; therefore, decision-makers can
understand these trends for the making of short-term pro-
jections and relevant decision for the future.
Particular attention has been given by practitioners and
stakeholders to the development and use of environmental
and sustainability rating systems (ESRS) that present the
assessment results in the form of composite indices. These
assessment processes evaluate the performance of selected
parameter(s) (i.e., criteria) by comparing actual perfor-
mance to pre-established thresholds or baselines (Poveda
and Lipsett, 2011a; 2014a). The structure of rating systems
typically includes a series of criteria grouped in areas of
“relevance” (i.e., categories) for easy identiﬁcation and
management. Moreover, the developer of the rating system
creates a weighting system that assigns each criterion a
respective weight in reference to other criteria. The weightsare then translated into points which are often one of the
most critical issues for debate as the weighting distribution
normally diﬀers across from system to system (Trusty,
2008). In fact, Berardi (2012) points out that reasons
behind the choices in the selection and weighting of each
criterion are not explicit. Some rating systems take a sim-
plistic approach by assigning equal weight or points to each
criterion suggesting that all criteria are equally relevant.
Cole (1998) points out the lack of consensus on theoretical
and non-subjective methodology for assigning weights (i.e.,
weighting factors). Moreover, Ding (2008) points out the
lack of a consensus-based approach or satisfactory method
for the assignment of weights. Larsson (1999) and Todd
et al. (2001) indicate that such “weakness” in these types
of assessment systems may lead to the manipulation of
results to improve overall scores while Ding (2008) refers
to the time-consuming task of regularly updating the
weighting coeﬃcients. Finally, the overall performance
(i.e., ﬁnal score, total points) is given by the addition of
every criterion’s weights or points if the organization or
project has met the pre-established requirements. Accord-
ingly, based on the number of points, the organization or
project can be categorized, certiﬁed, ranked, or acknowl-
edged as “green or sustainable”.
2. A need for diversiﬁcation
Since the Building Research Established (BRE) launch
of BREEAM (Building Research Establishment Environ-
mental Assessment Method), more than 600 sustainability
assessment rating systems have been developed worldwide
(BRE, 2008). Moreover, the assessment tools can be
encountered around the world as numerous of them are
adaptations to a particular region or speciﬁc scope of the
most well-known ESRS. Such adaptability has been dem-
onstrated by two of the most popular rating systems:
LEED (Leadership in Energy and Environmental Design)
and BREEAM. The LEED system, developed by the
U.S. Green Building Council (USGBC), was ﬁrst intro-
duced into the North America market but has expanded
around the world since. Currently, more than 10.5 billion
square feet of building space in nearly 150 countries and
territories participates in some form or adaptation of the
LEED system (US Green Building Council, 2014a). BRE-
EAM is considered the most widely rating system used
throughout the world. Since it was launched in 1990 more
than 250,000 buildings—which equates to over 15,000 pro-
jects—have been certiﬁed and adaptations can be found in
more than 50 countries. Additionally, over 40,000 projects
are registered for certiﬁcation under BREEAM, which
equates to over 1 million buildings (BRE, 2014a).
The building industry has a large variety of ESRS to
support the decision making process for the design, con-
struction, operation, maintenance, renovation and demoli-
tion of buildings. Among many others, some of the most
popular rating systems are CASBEE (Comprehensive
Assessment System for Built Environment Eﬃciency),
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tralian Building Greenhouse Rating), ATHENA, GHEM
(Green Home Evaluation Manual), HKBEAM (Hong
Kong Building Environmental Assessment Method), Chi-
nese Three Star, STARS (Sustainability Tracking, Assess-
ment & Rating System), and the SBAT (South African
Sustainable Building Assessment Tool).
To achieve an improvement in sustainability perfor-
mance, the building industry has used rating system as
guidelines for developing and implementing its vision of
sustainability and technological innovation. However, as
sustainability is an area of rapid change, the building
industry and assessment tools must not only align but also
adapt to meet the dynamic and emerging needs of
stakeholders. Such evolution has resulted either in the
homogenization of assessment practices with the aim of
benchmarking performance or adaptation of existing tools
and/or development of new ones to meet speciﬁc visions of
sustainability.
Throughout the diﬀerent phases of the buildings life
cycle (e.g., design, construction, operation, maintenance,
renovation, demolition) stakeholders see diﬀerent beneﬁts
intrinsically found in the development and implementation
of ESRS. While arguments regarding the beneﬁts can be
heard from organizations and projects’ stakeholders, the
tools have served as an instrument to implement more sus-
tainable practices in the building industry and promote a
true revolution in the areas of design, construction, opera-
tion, maintenance, renovation, and demolition of projects
(e.g., buildings, schools, retail, homes). Some of the bene-
ﬁts may still be under debate and some claims rightfully
go as far as calling for further investigation to scientiﬁcally
prove the advantages of implementing the green and sus-
tainable strategies suggested in rating systems.
Some beneﬁts are tangible and measureable (e.g., reduc-
tion of energy and water consumption, greenhouse gas
emissions) while others are intrinsically present but subjec-
tive in nature. Performance reporting is certainly beneﬁcial
for internal and external stakeholders. As a result, diﬀerent
industries commonly use indicators known as key perfor-
mance indicators (KPI) which can be applied for the
reporting of social, environmental and economic perfor-
mance. Stakeholders may understand the use of indicators;
however, when presented with information (e.g., sustain-
ability reports) that includes selected indicators (SDIs)
addressing social, economic and environmental perfor-
mance, the reporting authority makes the assumption that
those SDIs, and their baseline, are universally accepted and
understood. ESRS facilitates data reporting and interpreta-
tion as the assessment tools present the results in a compos-
ite number or percentage which can be easily compared
against a pre-established ranking indicating the project or
organization has met or not the required standards for a
“green” or sustainable performance.
Since the diﬀerent assessment approaches, models,
appraisals, instruments, processes, strategies, and method-
ologies have demonstrated their usefulness throughout theyears (Yudelson, 2008; Mateus and Braganca, 2011; Reed
et al., 2011; Conte and Monno, 2012), scientists and practi-
tioners must be encouraged to continuing developing,
adapting improving and implementing these tools. More-
over, Poveda and Lipsett (2014a) point out that not only
do the rating systems in the construction building industry
require a certain degree of innovation, but there is also a
need to explore the adaptation of rating system methodolo-
gies for other industrial contexts. Certainly, indicators are
currently used in other industries such as mining, oil &
gas or energy but there is no formal implementation of envi-
ronmental or sustainability rating system(s) industry-wide
that is seen in the building industry. Furthermore, while
the building industry possesses a large variety of assessment
tools including ESRS, other industries are far behind in the
“green” revolution from the certiﬁcation of organizations
and projects through the implementation of ESRS stand-
point. As a consequence, Poveda and Lipsett (2011a,
2011b, 2011c, 2013a, 2013b, 2014a, 2014b) introduce the
Wa-Pa-Su project sustainability rating system with the
aim of motivating scientist and practitioners to explore
the development and implementation of ESRS as assess-
ment tools for industry sectors other than the building
industry. TheWa-Pa-Su project sustainability rating system
introduces an integrated approach for sustainability assess-
ment in which three areas of knowledge and projects life
cycle duration are considered for the development of the
assessment methodology. Moreover, the integration of sus-
tainable development theory and fundamentals, continuous
performance improvement (CPI), and multi-criteria deci-
sion analysis (MCDA) is the base of the assessment meth-
odology. The ﬂexibility and adaptability of the rating
system allow its implementation for any type of projects
and can even be adapted to evaluate sustainability perfor-
mance at the organizational level of corporations. By incor-
porating the continuous performance improvement element
the assessment methodology allows projects and organiza-
tions to base their ﬁnal sustainability performance score
on actual performance and weights of implemented strate-
gies (i.e., criteria) while allowing improvement throughout
the years.
3. Potential beneﬁts of developing and implementing rating
systems
The rapid development of the “green revolution” and
market transformation of the building industry are the
result of the tangible beneﬁts seen by stakeholders in the
implementation of “green” and sustainable construction
strategies. Such revolution has been—to some extent—
assisted with the development and implementation of envi-
ronmental rating systems as the set of criteria included in
the assessment tool typically addresses the use of less
energy and water and reduction of life-cycle environmental
impacts. However, current building evaluation systems do
not appropriately consider and integrate the multidimen-
sionality of sustainability (Conte and Monno, 2012) as
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favours the environmental perspective of sustainability,
technology concerns, and certiﬁcatory processes instead
of serving the purposes of being explorative and experi-
mental (Cole, 2005; Ding, 2008; Marsh et al., 2010). As sus-
tainability evolves and stakeholders’ needs diversify,
environmental rating systems will have little choice but to
move towards a triple bottom line approach to include cri-
teria emphasizing the evaluation of the social and eco-
nomic performance of organizations and projects.
Therefore, potential beneﬁts are to be diﬀerentiated
between those recognized because of the implementation
of these assessment tools and those encountered behind
the overall “green revolution.” As a result, with the aim
of initiating the needed debate for diversiﬁcation and moti-
vating the development and implementation of ESRS in
other industrial sectors besides the building industry a
potential set of beneﬁts are suggested in the following
sub-sections. The set of beneﬁts of developing and imple-
menting ESRS for industries such as mining, oil & gas,
and energy among others are presented and suggested as
potential beneﬁts for the organization and its internal and
external stakeholders involved in each phase of the project
life cycle (i.e., design, construction, operations, mainte-
nance, renovation, demolition). While some potential ben-
eﬁts can be argued just as a result of the implementation of
“green” and sustainable strategies, the ones presented in
following sub-sections are to act in unison due to the link-
age among them in presenting the need for diversiﬁcation
of ESRS.
Some of the potential beneﬁts are currently argued by
the building industry as advantages encountered in the
implementation of ESRS. In fact, the usefulness and range
of beneﬁts of these assessment tools have been through the
years well documented (Yudelson, 2008; Durmus-Pedini
and Ashuri, 2010; Mateus and Braganc¸a, 2011; Reed
et al., 2011; World Green Building Council, 2013). As
industrial sectors other than the building industry should
consider the already demonstrated beneﬁts of these assess-
ment tools, the following sections highlight potential bene-
ﬁts for organizations and stakeholders (both internal and
external) in areas including but not limited to strategic
and organizational management, leadership and corporate
social responsibility, stakeholder engagement and manage-
ment, social, economic and environmental performance
evaluation, reporting and improvement.
3.1. Setting organizations and projects’ triple bottom line
Poveda and Lipsett (2014a) point out that sustainability
is still in the early stages of development and that
knowledge in this area is rapidly developing and evolving.
While the most common triple bottom line approach
includes the social, economic, and environmental pillars,
other approaches use two pillars (i.e., human systems and
ecological systems) or more than three (i.e., ecology, cul-
ture, society, economy, and polity) (Gibson et al., 2010).Additionally, sustainability origins, fundamentals, and
assessment methodologies among other areas are of exten-
sive debate and universally accepted common grounds are
still to be found (Poveda and Lipsett, 2014a). Conse-
quently, organizations are faced with not only the chal-
lenge of developing, understanding and implementing
their own sustainability strategies but also deﬁning the
parameters to include in the “triple” bottom line that meets
the vision and needs of stakeholders. As ESRS include a
range of criteria for certiﬁcation purposes, the criteria
selected to be met seeking the “green” or sustainable certi-
ﬁcation deﬁne those areas of interest for stakeholders;
therefore, the “triple” bottom line for a speciﬁc project is
shaped by the selection and implementation of those
criteria. It is then required for the assessment tools to
possess the characteristics of ﬂexibility, applicability, and
adaptability in order to align with the dynamic and multi-
disciplinary aspects of sustainability.3.2. Performance, reduction of impacts and meeting
sustainability objectives
ESRS are supporting tools for the implementation of
performance excellence strategies in diﬀerent phases of the
project life cycle. As targets (i.e., baselines and thresholds)
are established in early stages of the projects, the metric
designed for evaluating the performance of each criteria
becomes essential elements for the eﬀective link between
PPP at macro levels and goals and objectives at organiza-
tional and project levels. From the evaluating and improv-
ing performance standpoint, assessment tools oﬀer
continuous support at diﬀerent stages of the projects in
which the assessment results become critical inputs in les-
sons learned sessions for the organization and managers
to conﬁrm, modify or eliminate existing processes. Measur-
ing performance, reducing impacts and meeting sustainabil-
ity objectives are interconnected aspects as stakeholders set
up the objectives for reduction of social, economic and envi-
ronmental impacts while these are to be measured through-
out the project life cycle. Mateus and Braganc¸a (2011) point
out the interrelation among the various issues of sustain-
ability and the ramiﬁcations developed from the interaction
between buildings and their surroundings; hence, the criti-
cality of considering all dimensions of sustainability in
order to level a building project “sustainable.” ESRS
include in their assessment structure – in the form of criteria
or SDIs – a wide range of parameters with the aim of meet-
ing stakeholders’ needs and concerns. Additional beneﬁts of
criteria and indicators refer to them as information provid-
ers of inﬂuences in a certain industry and the impacts in
construction and operations of organizations and projects
(Braganc¸a et al., 2007). In regard to criteria and indicator
selection, ESRS possess the characteristic of adaptability
as diﬀerent parameters and weighting factors can be
modiﬁed to meet sustainability objectives while reducing
social, economic, and environmental impacts intrinsically
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3.3. Decision making process throughout the project’s life
cycle
The implementation of an environmental or sustain-
ability rating system indicates adhering to a speciﬁc vision
for sustainability while addressing the needs of the orga-
nization or project’s stakeholder. Each criterion included
in the structure of the rating system is meant to assist
the decision making process throughout the project life
cycle. Decision makers in organizations and projects must
comply with a minimum number of criteria in order to
obtain the “green” or sustainable certiﬁcation. Starting
at the organizational level, sustainability assessment tools
(e.g., ESRS) inﬂuence the business culture as the imple-
mentation of “green” practices impacts one of the organi-
zation’s bottom line, proﬁt; as a result, decision makers
evaluate the cost of adhering to the requirements of a rat-
ing system, the return of investment (ROI) and beneﬁts of
subjective nature among other factors. At the project
level, the support of ESRS beings in the initial develop-
ment and business case phase of the projects in which
decisions are mostly ﬁnancial characteristics. After deci-
sion makers have opted for the implementation of the
“green” or sustainable guidelines given by the assessment
tool, design, construction, operations, maintenance, and
other decisions are to be aligned with the diﬀerent criteria
included in the rating system with the aim of certifying
the project as “green” or sustainable. Hence, rating
systems are sought as decision making tools for the assis-
tance of organizations and stakeholders in the implemen-
tation of their vision for sustainability through strategic
decisions.
3.4. Economics throughout the project’s life cycle
Existing ESRS target savings for project owners through
the implementation of more eﬃcient processes. Through
the selection of criteria, water and energy consumption,
greenhouse gas emissions, and waste reduction among
other areas are typically included in the assessment process.
Therefore, minimum requirements have to be met for pro-
jects to reach the “green or sustainable” status of the pre-
viously agreed target level of certiﬁcation. Yudelson
(2008) identiﬁes economic beneﬁts of “green” buildings in
four fronts: reduction of operating cost by decreasing the
electricity consumption which is the most common energy
source for buildings, reduction of maintenance cost by con-
ducting comprehensive functional testing of all energy-
using systems before occupancy, increase of building value
directly correlated to energy saving, and tax beneﬁts are
oﬀered by local, state or provincial and/or federal govern-
mental authorities as an incentive for the implementation
of green strategies. These beneﬁts currently claimed by
the “green” building industry are tangible and measurableif desired and to be considered by other industry sectors
when making the business case for the potential develop-
ment and implementation of ESRS.
3.5. Increment of energy eﬃciency processes
The International Energy Agency (IEA), an
autonomous organization which works to ensure reliable,
aﬀordable and clean energy, reports that buildings repre-
sent 32% of total energy consumption and up to 40% in
terms of primary energy consumption for most IEA coun-
tries (IEA, 2014). Existing ESRS stimulate the implementa-
tion of energy eﬃcient processes as speciﬁc criteria are
included in the assessment process to evaluate projects’ per-
formance in that speciﬁc area. LEED tools, for example,
address energy eﬃciency processes by including credits to
promote better building energy performance (developers
seeking certiﬁcation can gain 33 points in the area of
energy and atmosphere out of 110 total points available
when using the BD + C [New Construction and Major
Renovation v4] scheme). Similarly BREEAM assigns 19%
of the total assessment weight to the energy category while
the newly developed Wa-Pa-Su project sustainability rating
system oﬀers an “energy resource excellence category” in
which the weight of each criteria is assigned through a
multi-criteria decision making process (Poveda and
Lipsett, 2014a). Criteria designed to address the implemen-
tation of energy eﬃciency strategies contribute to the over-
all score in the certiﬁcation process and have real impact on
operation costs of the building throughout its life cycle
with 30% of energy saving in those denominated “green”
buildings (Yudelson, 2008). Since the total energy
consumption in sectors other than the building industry
can add up to 60% or 68% of primary energy, ESRS can
assist the implementation of energy eﬃciency strategies to
minimize consumption through the innovation of existing
processes.
3.6. Productivity
The World Green Building Council (2013) makes a busi-
ness case for the construction of green buildings by taking
into consideration the aspects of work product outcomes,
indicators of health (such as absenteeism), and indicators
of well-being such as stress levels and mood. However, fac-
tors impacting productivity, health and well-being are not
only diﬃcult to isolate but may also be acting synergisti-
cally. Loftness et al. (2003) present a number of case stud-
ies in which gains in productivity are linked to providing
temperature control for each worker, improving ventila-
tion, improving lighting design, and having access to the
natural environment through daylight and operable win-
dows. Moreover, the NSR/IUCRC Center for Building
Performance and Diagnostics at Carnegie Mellon
University (2004) demonstrate productivity gains through
the implementation of green and sustainable strategies as
follows: twenty-ﬁve studies show gains of 0.7–26% with
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link gains of 0.45–40% through innovative daylighting sys-
tems, and eight studies related to natural ventilation and
mixed-mode systems resulted in gains of 3–18%. Even
though the evidence exists, the building industry remains
skeptical of the beneﬁts of improving indoor environments
(World Green Building Council, 2013). Nevertheless, even
building types other than those seeking certiﬁcation have
also shown to beneﬁt from the implementation of “green
or sustainable” features (World Green Building Council,
2013).
3.7. Health
As a positive outcome of implementing design strate-
gies included in ESRS is the improved health and well-
being of building occupants as studies suggest they are
healthier, happier, more satisﬁed and more productive
workers. (World Green Building Council, 2013).
Yudelson (2008) reports an average reduction in symp-
toms of 41.5% on an annual basis by focusing on mea-
sures to improve indoor environmental quality including
increased ventilation, views to the outdoors, and low-tox-
icity ﬁnishes and furniture. Indoor environments contrib-
uting to Sick Building Syndrome (SBS) are encountered in
buildings globally with up to 20% of workers being
aﬀected by it (Heerwagen, 2010). SBS is a syndrome that
can be reduced by up to 70–85% by focusing on reducing
pollutants and through better ventilated air (World green
Building Council, 2013). Signs of stress, including reduced
levels of frustration, increased patience and overall satis-
faction can be reduced by having views to nature through
windows (Heerwagen, 1998). As healthier workplaces
translate into productivity gains, organizations cannot
ignore the beneﬁts of implementing green and sustainable
strategies. Furthermore, Fisk (2000) points out some sta-
tistics in the United States where “potential annual sav-
ings and productivity gains are US$6 to $14 billion
from reduced respiratory disease, $1 to $4 billion from
reduced allergies and asthma, $10 to $30 billion from
reduced Sick Building Syndrome symptoms, and $20 to
$60 billion from direct improvements in worker perfor-
mance that are unrelated to health.” While the building
industry looks at savings and productivity gains mainly
through strategies focusing on the building envelop, other
industry sectors are starting to consider the health beneﬁts
not only within their facilities but also the nearby commu-
nities. In some cases, societal or worldwide savings are
being realized in some large mining, oil & gas, and energy
projects. Although organizations face regulations which
by deﬁnition are legal requirements designed for control
or govern certain conduct(s), this set of requirements
may or may not be aligned with the organization or pro-
ject end sustainability goals neither meet the stakeholders’
sustainability vision nor needs. Additionally, there are
essential diﬀerences among regulations and ESRS
(Poveda and Lipsett, 2012).3.8. Organization of information for certiﬁcation process
and/or performance evaluation
The structure of ESRS typically allows for simpler orga-
nization of information by subject matter throughout the
certiﬁcation process and/or evaluation. Assessments tools
such as LEED and BREEAM use similar structures:
LEED uses credit categories to organize the diﬀerent pre-
requisites and credit projects and each LEED rating system
is made up of a combination of credit categories (U.S.
Green Building Council, 2014b). Correspondingly, BRE-
EAM uses categories to organize the assessment criteria
that include a list of requirements for the number of earned
credits to be assigned (BRE, 2014b). LEED and BREEAM
certiﬁcation processes rank the projects based on the num-
ber of credits accumulated. The number of credits varies on
the assessment criteria evaluated; each assessment criteria
may include minimum (no credits) and/or various criteria
requirements for credit to be awarded. Consequently,
assessment criteria used for the evaluation of SDIs under
certain category are organized with the intent of avoiding
duplication of credits (i.e., points) claimed and facilitating
the certiﬁcation process by presenting a descriptive set of
the requirements (i.e., assessment criteria) for each SDI.
Additionally, by assigning categories or credit categories
the developers of the assessment tools seek to provide clar-
ity about the intent of each issue. Those ESRS developed –
or to be developed – using assessment methodologies in
which points are allocated based on actual performance
of criteria provide the additional beneﬁt of presenting the
results of performance evaluation by criteria, SDIs, area
of excellence (i.e. category or credit category) or overall
organization or project (Poveda and Lipsett, 2014a). To
that end, the assessment tool structure also facilitates the
collection of data in an eﬃcient and organized manner
for the purpose of evaluating performance.
3.9. Collection, reporting, and interpretation of data for
stakeholders and stockholders
Partial and overall sustainability performance measured
using criteria (i.e., variables or credits) directly linked to
organizations or project’s actual performance indicates
the periodical collection of data with the aim of reviewing
(component of the plan-do-check-act cycle for continual
improvement) pre-established performance targets. Envi-
ronmental or sustainability rating system assessment meth-
odology is designed based on measuring the actual
performance of the organization or projects, the results
of performance evaluation – addressed in the previous
sub-section – can be used to assist the processes and proce-
dures of the organization’s sustainability management sys-
tem (SMS) with the aim of continuously improving
environmental, economic and social sustainability perfor-
mance and reporting of organizations and projects. While
it is imperative the implementation of “green” and sustain-
able strategies in early stages of the projects (i.e., design),
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interested in the organization or project’s performance in
the later stages of construction, operation, and mainte-
nance. Additionally, current reporting strategies for sus-
tainability lean towards to periodically present the
information indicating the organization or project social,
economic and environmental performance; however, sus-
tainability reports typically do not include information
linking each indicator (i.e., criteria) to a target (i.e., base-
line or threshold) in order to assist stakeholders and stock-
holders with the interpretation of data. Such baselines and
thresholds are elements not only set up as indicators for
meeting performance targets but also required for taking
corrective actions—if needed—in the road to accomplishing
the stakeholder’s sustainability vision. As a result, it is nec-
essary to advocate for the development and implementation
of ESRS whose assessment methodology is based on the
actual performance of the “green” and sustainable strategies
implemented in early stages of the projects (i.e., design
phase) instead of granting the label of “certiﬁed” with the
expectation that strategies work as planned.
3.10. Performance benchmarking
Two primary challenges are encountered in the selection
of sustainable development indicators (SDIs) and bench-
marking of sustainability performance. First, the selection
process of SDIs including their identiﬁcation, classiﬁcation
and measurement (i.e., selection of metrics). Second, the
uniqueness encountered in the needs of each community,
organization or project. The ﬁrst challenge can be assisted
with an eﬀective stakeholder engagement and management
in the decision-making processes while the second chal-
lenge must be considered by taking into consideration the
adaptability, ﬂexibility and applicability of the assessment
tool. As a result, stakeholders have become active partici-
pants in the development of rating systems while assisting
their successful implementation demonstrated in the build-
ing industry with assessment tools such as LEED and
BREEAM that have been able to adapt to the extent of
being used in a large number of countries around the world
for the assessment and benchmarking of sustainability per-
formance of a wide range of projects type. Additionally,
competition is a crucial component in open markets for
keeping innovation and continual performance improve-
ment processes alive; therefore, assessment and bench-
marking of performance become factors of signiﬁcant
relevance for the organizations’ internal and external stake-
holders. The set of criteria included in ESRS tries to stan-
dardize those areas of performance to be evaluated and
then benchmarked among those projects or organizations
within an industry using the same assessment tool.
3.11. Risk and opportunity management
The risk strategy implemented (e.g., avoidance, transfer,
mitigation, or acceptance) by decision makers because ofcertain events or conditions results either in a positive or
negative eﬀect on the project’s objectives. “Dealing with
sustainability issues is therefore no diﬀerent to dealing with
other risk; investment decisions are made on the basis of
downside and upside risks, including those presented by
sustainability” (World Green Building Council, 2013). As
a result, the implementation of “green” and sustainable
strategies included in ESRS oﬀers opportunities for decision
makers to maximize positive risks while minimizing nega-
tive ones. Green or sustainable certiﬁed buildings oﬀer
options and opportunities for risk management; Yudelson
(2008) states “green building certiﬁcation can provide some
measure of protection against future lawsuits through third-
party veriﬁcation of measures installed to protect indoor air
quality, beyond just meeting code-required minimums.”
Other beneﬁts related to risk refer to faster permitting or
special permit assistance as type of risk mitigation and
green certiﬁed buildings in the private sector are faster to
sale or leasing while are seen as less risky by insures. From
the investor standpoint, the World Green Building Council
(2013) points out “investor risk related to the potential
reduction in value or increase in costs associated with hold-
ing an investment. It may also relate to the brand strength
of an investor and therefore the ability to attract equity
and debt competitively.” Additional to investment risks,
“green” buildings involve other ﬁnancial, market, industry,
performance, and legislative risk (Durmus-Pedini and
Ashuri, 2010). As internal and external stakeholders are
faced with diﬀerent risks in every phase of the project,
implementation of “green” and sustainable strategies can
be used as an instrument to proactively manage each risk
as a way to “future-proof” the investment.
3.12. Market and Industry transformation
The implementation of green or sustainable strategies to
meet the requirement of assessment tools promotes the
transformation of markets and industries by challenging
the “business as usual” approach. It encourages the imple-
mentation of innovative and eﬃcient methodologies with
the aim of minimizing social, economic and environmental
impacts while meeting the stakeholder’s needs. While the
implementation of environmental or sustainability rating
system facilitates and assists market transformation, it also
inherently indicates a direct or indirect impact on the orga-
nizations and project stakeholders. Some expected activities
or areas contributing for transforming the markets and/or
industries are: (1) developers, designers and providers of
goods (i.e., materials) address the change by introducing
new materials, modifying existing ones or taking out of the
market those not meeting required speciﬁcations, (2) univer-
sity, institutes and private organizations adapt research
programs, (3) design improvement and innovation of electri-
cal, mechanical, and other equipment, (4) implementation of
social and economic programs, (5) local businesses become
providers of goods environmentally friendly, (6) organiza-
tions and projects procurement practices adjust procedures
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external sources, (7) engineering companies and design pro-
fessionals modify practices and procedures to meet the
requirements of “green” and sustainable designs, (8) con-
struction and operations, and maintenance organizations
are required to adjust to new practices throughout the pro-
ject life cycle, and (9) engineers, managers, and other profes-
sionals must update their set of skills and in some cases
obtain the “license or credential” to demonstrate among
other reasons the proper level of expertise in the implemen-
tation of the strategies requested in the rating systems.
3.13. Cultural and social change
Sustainable practices can build new cultures both within
and outside the organization. Research shows that in multi-
national corporations, new ecological ethics can trickle
down the organization through sustainability support
behaviour (Anderson and Bateman, 2000; Andersson
et al., 2005). Similarly, individual-level norms and values
can shape work actions (Marcus et al., 2014) and can also
be used by employees to reinforce change at the ﬁrm level
(Creed et al., 2002). Other studies show how sustainable
practices can spread across networks and create new cul-
tural norms in an industry and society (Herremans et al.,
2009). Howard-Grenville et al. (2014) point to a similar idea
by showing how the UN Millennium Development Goals
arose out of joint industry-nonproﬁt initiatives to become
a cultural expectation for industries to uphold. Lounsbury
(2001) ﬁnds similar results by demonstrating how pressures
from social movements can inﬂuence an organization’s
recycling eﬀorts. ESRS can indirectly create cultural or
social changes. When a critical mass of organizations
adopts these assessment tools, it becomes a prerequisite
for new ﬁrms to adopt then if they want to be seen as legit-
imate (DiMaggio and Powell, 1983; Meyer and Rowan,
1977). Cultural-cognitive and normative pressures raise
the standard for the industry as a whole which can lead to
reinforcement, or initiation, of social and cultural change.
3.14. Positive publicity
In addition to internal organizational beneﬁts, external
factors can also result. In particular, increased positive
publicity and reputation can occur from implementing
ESRS. Numerous studies show that involvement in report-
ing systems is strongly associated with a positive corporate
image and reputation (Brammer and Pavelin, 2004;
Orlitzky et al., 2003). Not only does it leave a positive
impression on society but it actually builds closer relation-
ships. Fombrun et al. (2000) note that open disclosure of
an organization’s sustainable practices helps it to become
more socially integrated into society as well as to build rep-
utational capital that improves their ability to negotiate
more attractive contracts with suppliers and governments.
In other words, increased positive publicity leads to a ﬁrm
being able to select its partners at more advantageous rates.3.15. Morale and engagement of employees and stakeholders
While ESRS help ensure minimum standards of perfor-
mance by employees, they can also be used to increase staﬀ
morale and engagement. The assessment tools can align
with an employee’s personal and ethical values leading to
increased motivation by staﬀ. Strong sustainability com-
mitments have been shown to also lead to an increased
ability to attract better and more capable employees result-
ing in reduced turnover, recruitment and training cost
(Branco and Rodrigues, 2006). For many organizations,
initial costs of implementing such rating systems can be
oﬀ-set by long-term beneﬁts of creating a strong, commit-
ted and motivated workforce. Similarly, ESRS can also
increase the morale of associated stakeholders. Measure-
ment reporting helps to foster better reputations among
stakeholders (Orlitzky et al., 2003). Additionally, rating
systems provide additional information on which stake-
holders can analyse the company. Shareholders, for exam-
ple, would beneﬁt from such a rating system as it would
provide two key pieces of information. First, it is a second-
ary means for comparing a ﬁrm against other ﬁrms. While
ﬁnancial comparisons are typically available, an environ-
ment and sustainability rating system would allow ﬁrms
to be compared through other means. Second, a rating sys-
tem could help mitigate uncertainty in ﬁrm operations thus
providing shareholders with a more accurate understand-
ing of the value of their investment.
3.16. Innovation and continuous performance improvement
Innovation is central to the economic growth of both
ﬁrms and industries (Porter, 1985). It can come in many
forms including incremental (Ettlie et al., 1984; Nelson
and Winter, 1982), radical (Dess and Beard, 1984; Dewar
and Dutton, 1986) or architectural innovations
(Henderson and Clark, 1990). Regardless of the type, inno-
vation is seen to be eﬀective if it results in a signiﬁcant
change or improvement in a real product, process or ser-
vice (Amabile, 1996; Harper and Becker, 2004) both within
large multinational and small start-up organizations (Bos-
Brouwers, 2010). Incorporating an ESRS into one’s organi-
zation can create increased and continuous innovation. For
example, Bos-Brouwers (2010) noted that ﬁrms who volun-
tarily adopt an “eco-eﬃciency” orientation are more inno-
vative than compliance-oriented organizations and they
have more activities that impact their triple bottom line.
One reason for this is that these organizations adopt a
long-term orientation rather than taking a short-term per-
spective. By doing so, pursuing longer-term sustainability
strategies is possible. As Howard-Grenville et al. (2014)
note, sustainable practices are a goal, not an end point.
With respect to an environmental or sustainable rating sys-
tem, this means that an organization can be continually
improving rather than becoming satisﬁed with minimal
levels of achievement. Through continuous involvement,
organizations can develop new resources and capabilities
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tiveness and eﬃciency. In addition, rating systems are
normally structured so that they provide both a long-term
vision as well as short-term metrics so that organizations
can continually evaluate their progress.
3.17. Companies as pioneers and leaders of the way
Since ESRS are not common outside of a select few
industries, organizations that do embrace them have the
opportunity to be seen as leaders and pioneers in their ﬁeld.
By doing so, these organizations have the ability to inﬂu-
ence supply chain partners, retailers and customers to man-
age their resources in ways that enhance both
environmental and social impacts (Howard-Grenville
et al., 2014). One such example is the case of Walmart
which has embraced a goal of becoming a model in envi-
ronmental sustainability. Through their eﬀorts, they have
inﬂuenced their ﬁrm’s supply chain forcing other ﬁrms to
conform to the standards which it has established. More
broadly, early adopters of ESRS beneﬁt from two key
areas: setting industry norms and connections with broad
networks. First, early adopters often become synonymous
with new social or environmental initiatives. A ﬁrst mover
advantage also gives the organization the ability to estab-
lish the weighting of components within a rating system
to make it more advantageous for itself. This sets prece-
dence for an industry making it more challenging for
subsequent adopters to revise. Second, adopters of these
assessment tools can develop broad networks in two diﬀer-
ent ways. Early adopters can use rating systems to create
coalitions of diverse agencies to shape the rating system
to meet its goals and objectives. Later adopters beneﬁt by
connecting with the growing network of organizations
who share similar goals and objectives. This can lead to
the incorporation of existing best practices as well as
increased legitimacy through association with the network.
3.18. Local communities and directly impacted stakeholders
Just a few decades ago, most viewed an organization’s
responsibility towards society and the environment to
involve little more than to maximize proﬁts (Friedman,
1970). Today, organizations cannot ignore stakeholders
which are directly or indirectly impacted by their opera-
tions (Freeman, 2010) as society places greater expectations
and accountability on their actions. Research shows that
when ﬁrm operations spillover into the public area, self-
regulating programs form (Barnett and King, 2008). An
environmental or sustainability rating system can be one
possible outcome. First, it would provide some assurance
and support to local communities and stakeholders that
their concerns are being addressed. Second, it would ensure
that organizations do not operate with a carte blanche to
maximize proﬁts but must be aware and address the con-
cerns of their stakeholders. For example, oil and fracking
companies would need to consider the use of water in theiroperations and the impact on adjacent communities. A rat-
ing system provides additional beneﬁts than a regulatory
environment as well since rating systems distinguish
between organizations that operate minimal standards
and those that untake additional initiatives. Through this,
organizations receive positive rewards and feedback for
taking steps to ensure that the needs and concerns of its
stakeholders are being addressed.
3.19. Civil leadership
With positive beneﬁts accruing to organizations that
take pro-active steps towards sustainability practices, some
may choose to embrace the initiative and become both civic
and corporate leaders. ESRS naturally leads to linkages
with other organizations within society (Fombrun et al.,
2000). These relationships develop and strengthen as each
stakeholder becomes more cognizant of each other’s con-
cerns and needs. Not only does this lead to further collab-
oration between corporations and communities in
identifying, analysing, collaborating and solving pressing
societal needs but it also removes the artiﬁcial divide
between public, private and non-proﬁt worlds. By measur-
ing ﬁrm performance with metrics that include societal and
environmental impact, rating systems help to ensure that
these worlds remain connected. Leadership in one domain,
therefore, should result in positive leadership in another.
Through ESRS, organizations cannot help but become
stronger leaders in civic aﬀairs.
4. Discussion & conclusions
Existing ESRS mainly for the use of the building indus-
try are continuously evolving in order to adapt to projects
and organizations’ objectives for sustainability while meet-
ing internal and external stakeholders’ needs. So far, the
ﬂexibility, applicability, and adaptability of these assess-
ment tools have been unilateral advantageous for AEC pro-
fessionals (architects, engineers, constructors), producers of
building products, investors and building owners, consul-
tants, residents, facilities managers, researcher, and author-
ities for the assessment of “green” and sustainable
performance throughout the life cycle of existing buildings,
new buildings, oﬃce buildings, residential (multi-unit, sin-
gle-family) buildings among other projects type. Since the
ﬁrst commercially available environmental assessment tool
for buildings in 1990 many diﬀerent tools has been launched
around the world; ESRS have ﬂourished within the building
and construction sector where programs like LEED and
BREEAM have become industry standards for measuring
environmental and/or sustainability performance. Yet
despite its success in this area, assessment tools with similar
structure methodologies have failed to gain any signiﬁcant
foothold in adjacent sectors like the oil and gas, energy,
heavy industrial, and mining industries. This paper outlines
for ESRS to diversify by expanding into new industry sec-
tors. We do so by outlining several categories of potential
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while making the case for the need of diversiﬁcation of these
assessment methodologies. Potential beneﬁts can accrue at
the organizational level with increased productivity and
staﬀ engagement. It can also accrue at the sector level where
performance benchmarking and industry standards are set.
Potential beneﬁts can also be realized at the societal level
where energy eﬃciencies are achieved and health concerns
are mitigated. By highlighting the positive reasons for
adopting ESRS, our hope is to encourage and challenge
organizations and industries (i.e., practitioners) to do so
with the support of the scientiﬁc community and engage-
ment and participation of stakeholders for the development
of criteria selection and weighting tools. We hope that many
will have the foresight to take a longer-term approach and
invest in developing rating systems for their industries.
Organizations that do so have the ability to not only
become industry leaders but to transform their industry
by making it a win–win for all stakeholders involved. As
every group of stakeholders focuses their attention of diﬀer-
ent areas of performance of the projects and organizations,
ESRS possess the characteristic of facilitating the engage-
ment and management of stakeholders in the decision mak-
ing processes for “green” and sustainability performance
assessment from the development of the assessment tools
to the implementation of strategies and acceptance of out-
comes; therefore, stakeholders are fundamental not only
in the selection of the assessment tool but also in deﬁning
the diﬀerent criteria and their metrics and the project or
organization’s overall sustainability objectives. Finally, we
are inviting practitioners and researchers to step outside
of the current unilateral approach the development, adapta-
tion, and implementation of ESRS in which only the build-
ing industry sector is beneﬁting from; other industries can
support their own “green” revolution and transformation
by developing assessment tools that facilitate the under-
standing of the progress made towards sustainable develop-
ment. Among other areas of potential development ESRS
developers should consider the development and implemen-
tation of assessment methodologies with a project life cycle
approach in which continuous performance improvement is
a factor in the assessment and actual performance of green
and sustainable strategies (i.e., criteria) is included in the
allocation of points or each criterion’s score; the Wa-
Pa-Su project sustainability rating system assessment meth-
odology oﬀers the implementation of such approach for
projects in industry sectors such as for oil & gas, energy,
mining, and heavy industrial (Poveda and Lipsett, 2011a;
2011b; 2011c; 2013a; 2013b; 2014a; 2014b).
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